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(57) Abstract 

A process for the production of a preparation for specific staining of nuclear DNA is disclosed, that can be used to determine the DNA 
cell contents by flow cytometry. The woricing solution of such a preparation, containing besides the specific dye, a thermolabile enzyme 
and a surfactant, is dehydrated under vacuum so as to stabilize it and to modify its characteristic of access to ligand and hydration, and in 
this way it can be stored for a long time, preferably packed in single dose vials, and then reconstituted at the moment of use, maintaining 
its properties perfectly unaltered. 
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"PROCESS OF PRODUCTION OF A PREPARATION FOR STAINING NUCLEAR 
DNA, PREPARATION OBTAINED THEREBY AND KIT FOR ITS USE" 

The present invention relates to a process for the production of a preparation 
for staining nuclear DNA to be used in flow cytometry, the preparation obtained 
5 by such a process, and a kit for its use. 

It is well known that cytofluorometric analysis took a fundamental role in ' 
diagnostics and its use is steadily increasing, together with the development of 
new and more sophisticated analysis techniques and apparatus. 

More particularly, the determination of cellular DNA contents through flow 
10 cytometry is fundamental in the oncologic field as well as in detemnining the 
cellular ploidy by cytofluorometric analysis. 

Up to now the working solution containing the specific dye and a 
thermolabile enzyme, was prepared in an extemporaneous vlay at the time of 
using it. because of the well known stability problems of the proteins in the 
1 5 anhydrous condition, but such a process is not at all satisfactory because it is also 
well known that extemporaneous preparations depend too much from the present 
situation and the operator's skill, thus they do not wan-ant reproducible results. 

Indeed, as proteins in the anhydrous condition generally show stability 
problems and their rehydration is rather long, difficult and sometimes incomplete. 
20 it was hitherto considered impossible to make a preparation for staining nuclear 
DNA to be stored in the anhydrous condition and to be reconstructed at the time 
of use. 

It was now surprisingly found that this problem is brilliantly solved by mixing 
the protein with a surfactant, so as to cause the fonnation of a water envelope 
25 around the molecule, obtain a better stability with time and a more complete 

1 



<WO_e60958SA 1 J_> 



wo 96/09529 



PCT/EP94/03217 



hydration at the moment of use, 

■n o«,„ „o. 3 ..e ,^pH„.a.,on .u. Instead a .ry^,^ , ^ 

3p«.c„W,ea,eisu.e.,„^.„„^.,,^„^^^ 

a «™ .a,.a .,ac«c„ . „„.e. aCs. p™,e«., p„p,l 

''--'V-"a™..„.3u^c.„.3uc.asNO..OeTP.„,S0HU.„a.o. 
'0 Suppl.es Ltd.. Poole. Dorse,. Grea. Britain). 

once ..e«,r..,so.u.on.prepared,«.de,ivered in viais in sue amount 
a. .0 a„o„an ana.^ ....^^^^ ^^^^^ ^ 

and the solution water is evaporated under vacuum 

;;--'-----..3..a.ep^eeitl,.rin3l,.po.onicn^^^^^ 

eep intact the cell structure ,or possible .orp.olo.c studies or cHecKin, 
proliferation markers. 

Tv.od«eren.di,uentsare..er.oreprepared,orrecons«.uuno«,ev.r.in. 

.0 dtr ' — — — 

name, vial containing the preparaUon. accon^anied a .otUe containing 

dtr " -""'"^ " - - - °' - 

-me produc^on o, the preparation according to the present inven^on .in .e 



wo,6«.«s. -^ST AVAILABLE 



PCT/EP94/03217 

Copy 



now illustrated in detail in the following practical example of preparation, which 
however should not be construed as limiting in any way the scope of the 
invention. 

EXAMPLE 

5 The chosen dye is propidium iodide, that links specifically by Intercalation to 

the nucleic acids in their double strand structure; it is therefore necessary to 
remove the cell RNA by enzymatic digestion, using a specific ribonuclease. so as 
to avoid an overestimation (moreover the RNA contents of a cell is not constant, 
but it may vary with the state of activity). 

10 Access of the dye to the nuclear compartment is made easier by using a 

surfactant, present at a low concentration, which makes the nuclear membrane 
permeable. 

Firstly a high concentration stock solution of propidium iodide is prepared, 
dissolving 500 fxg/ftW of the dye in twice distilled water. The mixture so obtained 
15 is left standing on a magnetic agitator for at least 4-6 hours so as to obtain the 
complete dissolution of the dye. The solution is then filtered with a membrane o^ 
cellulose acetate with a pore size 0.22 (x so as to remove possible insoluble 
residues. Subsequently the working solution is prepared: to one part of stock 
solution. 9 parts of twice distilled water are added (the final concentration of the 
20 dye results to be 50 ^g/mf), 1 mg/ml of crystallized bovine ribonuclease type A and 
0.1% v/v NONIDET P 40. The mixture is again placed on a magnetic agitator for 
at least 2 hours, adjusting the magnet speed so as not to create foam, and then 
filtered with a membrane of cellulose acetate with a pore size 0.22 ^. The working 
solution is delivered in conic bottom test tubes having a capacity of 1.5 ml, in a 
25 quantity of 1 ml for each tube. Water evaporation is obtained using a thickener 

3 
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speed centrifugation (1500 rpm) for 8 hours at 
vacuum. At the end the test tubes are closed 



with a fixed angie rotor, with a low 
controlled temperature (25»C) under 
vvith a proper pressure stopper. 

Hvpo^n^ ..uem No. Z 0.0, M N,C, 15 
Boih . water 
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CLAIMS 

1) Process of production of a preparation for staining nuclear DHA^ 
constituted by a working solution containing a specific dye and a thermolabile 
enzyme for RHA digestion, characterized by the steps of mixing said enzyme with 

5 a surfactant and evaporating water of the working solution under vacuum, so as 
to obtain a crystallization residue that may be stored for a long time and ' 
reconstituted at the moment of use by suitable diluents. 

2) Process according to Claim 1, characterized in that a fluorescent halide 
is used as specific dye. 

10 3) Process according to Claim 2, characterized in that propidium iodide is 

used as fluorescent halide. 

4) Process according to Claim 1, characterized in that a non ionic surfactant 

f 

is used as a surfactant 

5) Process according to Claim A, characterized in that the product marketed 
15 under the name NONIDET P40 is used as non ionic surfactant. 

6) Process according Claim 1. characterized in that a specific ribonucleasei 
is used as enzyme. 

7) Process according to Claim 6, characterized in that bovine ribonuclease 

i 

type A is used as ribonuclease. 
20 8) Process according to anyone of Claims 1 to 7, characterized in that a 

hypotonic or isotonic medium is used as a diluent for the reconstitution of the 
working solution at the moment of use. 

9) Preparation for staining nuclear DNA, characterized in that it comprises 
the crystallization residue of a working solution containing a specific dye, a 
25 thermolabile enzyme for RNA digestion and an enzyme stabilizing surfactant, to 

5 
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b. r.=ons«.u.e. a. «,e .on,en. =, use »y „eans of a hypotonic or isotonic 

medium. 

10) Prepara«on for staining nuclear DN^ «^.n«,er obtain through th, 
process according to on. or more of Claims 1 to 8. 
= 11) Preparaaon for staining nuclear DNA according to Claim 9 or ,0 

Charactered in «,at « is pacKed In single dose vials allowing only one analyse 

detemfiination for each vial. 

12) Mfor usmg the preparation of Claim 11. characterized In that the single 
-ose Vial is accompanied by a bottle containing either the isotonic or the hypotonic 
>0 diluent, or by two lK«tles each containing one of said two diluents 
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